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Statuatory Roles and Responsibilities

• USGS has the delegated federal responsibility to 

provide notifications and warnings for 

earthquakes, volcanic eruptions, and landslides.

• USGS seismic networks support NOAA’s 

tsunami warnings. 

• USGS streamgages and storm surge monitors 

support NOAA’s flood and severe weather

(including hurricane) warnings.

• USGS geomagnetic observatories support NOAA 

and AFWA geomagnetic storm forecasts.

• USGS geospatial information supports response 

operations for wildfire and many other disasters.



The mandate of the National Earthquake 

Hazard Reduction Program

• Develop effective measures for 
earthquake loss reduction;

• Promote their adoption;

• Improve the understanding of 
earthquakes and their effects on 
communities, buildings, 
structures, and lifelines.

Northridge 1994

national earthquake hazards reduction program



The USGS role in the National Earthquake 

Hazard Reduction Program partnership

national earthquake hazards reduction program

• Provide earthquake monitoring      
and notifications,

• Assess seismic hazards, 

• Conduct targeted research needed 
to reduce the risk from earthquake 
hazards nationwide, and

• Work with NEHRP agencies and 
many other partners to support 
public awareness of earthquake 
hazards and impacts.

USGS National Earthquake 

Information Center



USGS provides rapid information on 

earthquakes worldwide

USGS National Earthquake 

Information Center,

Golden, Colorado



Giant earthquakes ring the Earth like a bell



GoogleEarth feed from USGS showing fault rupture plane (blue 
rectangle), modeled shaking intensity and aftershocks



USGS provides rapid information on 

earthquakes worldwide

USGS National Earthquake 

Information Center,

Golden, Colorado



USGS Earthquake Notification System

http://earthquake.usgs.gov/ens/

Over 
200,000 
users



ENS can be customized to suit your needs



ShakeMap: A tool for rapid post-earthquake 

response, coordination, and situational 

awareness

California Governor Schwarzenegger 
pointing to ShakeMap at his press 
conference following the 2008 M5.4 Chino 
Hills earthquake that hit LA.

LA County Emergency Operations Center



ShakeCast

Automated 

notifications to 

operators of 

critical facilities

In California, CALTRANS is a major user of ShakeCast, 

automatically prioritizing inspections of bridges and 

overpasses



Haiti,  Jan 10, 2010

Magnitude 8.8 

Port au PrinceMagnitude 7.0 

USGS ShakeMap 

Estimated Shaking 

Intensities

Same Map Scale!



Rapidly estimated that 

over 2 million people 

were exposed to 

violent shaking

Prompt

Assessment of

Global

Earthquakes 

for

Response 

Situational awareness available in 20 minutes



SAMPLE PAGER ALERT RECIPIENTS

Global Disaster Alert &

Coordination System

Federal Government

InternationalAid Agencies/NGO



Summary  Alert = greater 
of Econ/Fatal Alert Levels



PAGER

[Prompt Assessment of Global 

Earthquakes for Response]

Three red alerts; three 

very different outcomes 

for fatalities

230,000 fatalities;

~$6-9B losses

0 fatalities;

$2-4B losses

490 fatalities; 

~$15-30B losses



Red Alert PAGER 

for the Tohoku 

earthquake issued 

in 42 minutes



Map of fatality-based alert levels that would be triggered given the observed fatalities for events over the past forty years. The legend 
provides the fatality threshold for color-coded alert level. There would have been about 5,000 green, 490 yellow, 51 orange, and 48 

red alerts (approximately 12 yellow, 1-2 orange, and 1-2 red alerts per year).

Global Fatality-based alerts over the past 40 years

Yellow 482    
Orange 48  
Red 46 

Yellow



• Develop strategies for 
estimating non-fatal 
casualties and displaced 
persons

• Generate loss estimates for 
scenario events

• Develop advanced 3-D 
zoomable visualization tools 
for PAGER impact 
information.

• Develop a global, country-
specific building 
vulnerability index.

Future development of PAGER tools



Japan 
Meteorological 
Agency initial 

tsunami warning

Japanese early warning systems



• USGS/CISN Phase I (2007-

2009) cooperative agreement 

supported algorithm testing

• Phase II (2010-2012) supports 

prototype development and 

identifies test users

• ARRA funding used to reduce 

datalogger delays

• EEW requirements:

-- rapid earthquake detection

-- early magnitude estimation

-- ground shaking prediction

-- robust monitoring networks

-- well-defined user community

Earthquake early warning – getting ahead of strong 

ground shaking

UC Berkeley

SCEC/USC

U.S. 

Geological 

Survey

Caltech

CISNCalifornia Integrated 
Seismic Network

http://quake.usgs.gov/recenteqs/latest.map
http://quake.usgs.gov/recenteqs/latest.map
http://ussc.utah.gov/index.html
http://ussc.utah.gov/index.html


 Partnership between USGS and 

the USAID Office of Foreign 

Disaster Assistance (OFDA).

 Provides technical assistance, 

advice and capacity-building in 

earthquake-prone developing 

nations.

 Recent post-quake deployments 

include Indonesia, Malawi, and 

ongoing in Haiti.

USGS/USAID Earthquake Disaster 
Assistance Team



EDAT deployment in Haiti

• Temporary seismic station 
networks established

– Port au Prince Urban Seismic 
Network for site-response 
analysis

– Near-fault stations for aftershock 
detection

• Modern seismic hazard 
assessment for rebuilding

• Investigations of fault rupture 
and landslides

• Training 

USGS and Haitian colleagues from 
Bureau of Mines and Energy 

installing station at school (Photo 
from Sue Hough, USGS)



GSHAP: The current state of global seismic 

hazard assessment (same as it was in 1999)

Global Seismic Hazard Assessment Project

http://www.seismo.ethz.ch/GSHAP/global/


From presentation by Rui Pinho, GEM Secretariat



USGS National Seismic Hazard Map

Earthquakes are a national hazard

M5.2

M6.0

M5.4

Notable earthquakes in past decade

M7.2

M6.0

M5.6

M6.5

M7.2

M4.9

M5.1

M6.7

M6.7

M7.9
M6.6

M6.0

M3.8



Translating USGS national hazard maps into model 

building codes

Seismic element of NEHRP 

Provisions and Int’l Building 

Code based on the USGS 

national seismic hazard map 

2012



Putting Down Roots in Earthquake Country 

 

Utah Seismic Safety Commission

American Red Cross, Pacific Gas 

& Electric and many more… 

Putting  Down 
Roots for the 

Central US

http://pubs.usgs.gov/gip/119/

http://ussc.utah.gov/index.html
http://ussc.utah.gov/index.html


http://www.shakeout.org/centralus/

Over 930,000Over 2.4 million



Any questions?

applegate@usgs.gov

703-648-6714

earthquake.usgs.gov


